Use of modified halloysite nanotubes in the feed reduces the toxic effects of zearalenone on sow reproduction and piglet development.
A study was conducted to determine the effects of feeding a blend of corn contaminated with Fusarium mycotoxins on the physical condition of pregnant and suckling sows and the development of their offspring. Halloysite nanotubes modified using the surfactant, stearyldimethylbenzylammonium chloride, were tested for its efficacy in protecting against the detrimental effects of zearalenone (ZEN) exposure. A total of 18 pregnant second parity Yorkshire sows (six per treatment) were fed control diet, contaminated grain diet (ZEN, 2.77 mg/kg), and contaminated grain + 1% modified halloysite nanotube (MHNT) diet (ZEN, 2.76 mg/kg) from 35 to 70 days in pregnancy (DIP), which is the critical period in development of fetuses. The results show that consumption of ZEN led to a reduction in sow's mass gain during 35 to 70 DIP and mass at 110 DIP, backfat at 70 DIP and weaning, placenta weight at 70 DIP and farrowing, the lactation average daily feed intake, and an increase in the weight of ovary at 70 DIP of sows (P < 0.05). The total number and average body weight (BW) of fetuses at 70 DIP, the number of piglets born, the litter birth weight, the average BW of piglet at birth, the number of piglets born alive, the born alive litter weight, and born alive piglet BW at farrowing were also decreased by ZEN exposure (P < 0.05). The increased expressions of P53, Bax, Cyto C, caspase 9, and caspase 3 and decreased expression of Bcl-2 were observed in the uterus and placenta of sows at 70 DIP, the placenta and fetal uterus at farrowing, and the piglet uterus at weaning (P < 0.05). Adding 1% MHNTs decreased the residue of ZEN in maternal and fetal tissues. The number of fetuses and the average fetus BW at 70 DIP, the total number of piglets born, the litter birth weight, the born alive piglet BW at farrowing, the average piglet BW, the litter weaned weight, and the average day gain at weaning were increased by adding 1% MHNTs, compared with the ZEN-treated group (P < 0.05). The MHNTs significantly reduced the damage to the fat in the colostrum and the protein and lactose in the milk induced by the ZEN-contaminated feed (P < 0.05). Modified halloysite nanotubes could be used as adsorbent in the feed to reduce the toxic effects of ZEN.